Abstract: This article gives a closed-form expression for the determinant of binary circulant matrices.
Introduction
Let C be an adjacency matrix of a full directed cycle (or a permutation matrix of cyclic shift corresponding to n letters) which is expressed as
Let the matrix I denotes the identity matrix of dimension n, and the vector e denote the n × vector with all ones. Let (m, n) denote the GCD (Greatest common divisor) of integers m and n. Any circulant matrix can be represented as A = n− k= a k C k . The matrix C has eigenvalues e πit n with an eigenvector u t , having entry u t (r, ) = (e πitr n ) for ≤ t < n and ≤ r < n. For a permutation matrix P, let sign(P) = if it represents even permutation and sign(P) = if it represents odd permutation.
In [1] the authors claim that when a circulant matrix has the rst row [a, a,
Here this claim is proved positively. We have
Results
and
From equations (2) and (4) we have
When we multiply by an eigenvector (C and A share same eigenvectors), which is not e, denoted by u t (for ≤ t < n) with eigenvalue e πit n on both sides of equation (5), we get
When (n − k, n) > , we have a zero eigenvalue from equation 6. Hence det(A) = . Note that we have Ae = ((n − k)a + kb)e.
So the expression for the determinant when (n − k, n) = is given by,
The equation (8) is obtained by noting that when n − k is relatively prime to n, the sets {(n − k)t mod n : ≤ t < n} and {t : ≤ t < n} are equal. 
